Recently, pyridyl-containing 1,3,4-oxadiazole-2-thione have been systematically explored as promising bridging ligands in coordination chemistry. Metal-assisted transformation of N-benzoyldithiocarbazate to 5-phenyl-1,3,4-oxadiazole-2-thiol (pot) in the presence of ethylenediamine, and its first row transition metal complexes were discussed by N. K. Singh
In the title compound, [Fe(C 9 H 6 N 3 O 3 S) 2 (H 2 O) 4 ] or [Fe(POA) 2 (H 2 O) 4 ], the Fe II atom is located on an inversion center and is ligated by four O atoms of coordinated water molecules in the equatorial plane while two POA ligands acting as monodentate ligands occupy the axial positions through their pyridyl N atoms, completing a slightly distorted octahedral coordination geometry. A three-dimensional supramolecular network is formed by multiple O-HÁ Á ÁO hydrogen-bonding interactions between the coordinated water donors and the uncoordinated carboxyl acceptors.
Related literature
For the synthesis of 5-(4-pyridyl)-1,3,4-oxadiazole-2-thione, see: Young & Wood (1955) . For metal-assisted transformation of N-benzoyldithiocarbazate to 5-phenyl-1,3,4-oxadiazole-2thiol (pot) in the presence of ethylenediamine, and its first-row transition-metal complexes, see: Tripathi et al. (2007) . For Zn II and Cd II metal-organic polymers with the versatile building block 5-(4-pyridyl)-1,3,4-oxadiazole-2-thiol, see: Du et al. (2006) .
Experimental
Crystal data [Fe(C 9 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; y À 1 2 ; Àz þ 1 2 ; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) x À 1; y; z.
Data collection: SMART (Siemens, 1996); cell refinement: SAINT (Siemens, 1994); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXL97. and coworkers [Tripathi et al., (2007) ]. A report describing Zn II and Cd II metal-organic polymers with a versatile building block 5-(4-pyridyl) -1,3,4-oxadiazole-2-thiol was presented by Du et al., (2006) . We purposedly engrafted the carboxylic group into the 5-(pyridin-4-yl)-1,3,4-oxadiazol-2-ylthio backbone and synthesized the multifunctional ligands 2-(5-(pyridin-4-yl)-1,3,4-oxadiazol-2-ylthio)acetic acid (HPOA). Herein we report that the reaction of The title compound is a mononuclear complex in which every Fe II ion located at the inversion center i reproduces the whole molecule through the asymmetry unit consisting of one-half Fe II , one deprotonated POA and two water molecules.
In (1) the iron(II) center is ligated by four O from water molecules in the equatorial plane, and two POA anions acting as monodentate ligands and occupy the axial positions through their pyridyl nitrogen atoms coordinating to Fe II , which is in an axial-elongated octahedral coordination sphere with the bond distances of Fe-O and Fe-N ranging from 2.0605 (17) to 2.2359 (18) Å (Table 1) .
In (1) the uncoordinated carboxyl groups as typical hydrogen-bonding acceptors are authentically interesting in the construction of an intricate three-dimensional supramolecular network. Clearly, further aggregation of the monomers (1) is directed by the multiple hydrogen-bonding between the coordinated water donors and the uncoordinated carboxyl acceptors. Fig. 2 shows the complicated hydrogen-bonding system among monomers (1): each coordination water molecule in one monomer forms two O-H···O hydrogen bonds (Table 2) with carboxyl groups to bridge two monomers, while every carboxyl group of POA in the monomer acts as a three-connected hydrogen-bonding acceptor and adopts two different hydrogen-bonding models (bridging and chelating modes) to links with three monomers. Consequently, every monomer acts as a novel six-connected supramolecular synthon to connect with six adjacent monomers. In this way monomers (1) are arrayed to create a three-dimensional supramolecular architecture as shown in Fig. 3 .
Experimental 5-(4-pyridyl)-1,3,4-oxadiazole-2-thione was synthesized according to the reported method (Young & Wood, 1955) . The sodium(I) salt of the ligand 2-(5-(pyridin-4-yl)-1,3,4-oxadiazol-2-ylthio)acetic acid (HPOA) was synthesized as the following process. To a solution of sodium hydroxide (1.60 g, 40 mmol) and 95% alcohol (50 ml) was added 5-pyridyl-2-mercapto-1,3,4-oxadiazole (3.58 g, 20 mmol) and the resulting mixture was refluxed for half an hour. And then a solution of chloroactic acid (1.89 g, 20 mmol) and 95% alcohol (70 ml) was dropwise added to the mixture with continuous refluxing for 3 h. Pale yellow precipitate was filtered. After recrystallized from alcohol/water (2:1), the obtained pure product was 2.76 The title compound (1), was prepared according to the following process. A mixture of NaPOA (51.8 mg, 0.2 mmol), FeSO 4 .7H 2 O (27.8 mg, 0.1 mmol) and deionized water (20 ml) was stirred for 30 minutes and then filtered. The filtrate was allowed to evaporate at room temperature for three days, and yellow crystals were obtain in 36% yield. Selected IR 
Refinement
The H atoms of water molecules were located from difference Fourier maps, and their positional and isotropic displacement parameters were refined, while the other hydrogen atoms were assigned with common isotropic displacement factors [U iso (H) = 1.2 times U eq (C)] and included in the final refinement by using geometrical restraints.
Figures
Fig . 1 . ORTEP diagram of (1) with atom numbering scheme showing coordination sphere of metal center Fe II (30% probability ellipsoids for all non-hydrogen atoms). Symmetry code A: -x, -y + 1, -z. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Fe1 0.0000 0.5000 0.0000 0.02246 (14) S1 0.65085 (4) 0.54011 ( C6-N2-N3-C7 0.0 (3) N2-N3-C7-O3 0.6 (3) C3-N1-C1-C2 3.6 (3) N2-N3-C7-S1 −177.87 (18) Fe1-N1-C1-C2 −164.01 (18) C6-O3-C7-N3 −0.8 (3) N1-C1-C2-C5 −1.3 (4) C6-O3-C7-S1 177.81 (15) C1-N1-C3-C4 −2.6 (3) C8-S1-C7-N3 3.4 (3) Fe1-N1-C3-C4 165.05 (19) C8-S1-C7-O3 −174.96 (18) N1-C3-C4-C5 −0.6 (4) C7-S1-C8-C9 −174.28 (18) C1-C2-C5-C4 −2.0 (3) S1-C8-C9-O4 4.8 (3) C1-C2-C5-C6 176.0 (2) S1-C8-C9-O5 −177.06 (17) 
